Abstract: Human immunodeficiency virus-associated nephropathy (HIVAN) in children has not been reported in India. In a single centre study, we analyzed 8 children diagnosed with HIVAN from 2007 to 2010. There were 6 boys and 2 girls with a male to female ratio of 3:1. Their ages ranged between 5 yrs to 11 yrs with a peak age of 8 years. The routes of HIV transmission were vertical in 5, blood transfusion in 2 and unknown in one. The presentation included generalized edema 100%, hypertension 2/8 (25%) and macroscopic hematuria 1/8 (12.5%). On evaluation by urine dipstick, all children had proteinuria and urine PCR showed nephrotic proteinuria (>3). 5/8 (62.5%) had extra renal involvement: 2 children had hepatosplenomegaly and 3/8 (37.5%) children had pulmonary tuberculosis and were on highly active antiretroviral therapy (HAART) and antituberculous treatment (ATT). Renal disease was the presenting problem in 4/8 (50%) and the remaining 4 (50%) were referred from the HIV clinic. The duration of HIV infection to the development of HIVAN was unknown in 4/8 (50%) nephrotic patients but in those referred from HIV clinic, it ranged between 5 months to 2 yrs. CD4 count ranged from 700 to 2465/mm 3 . All the children had enlarged kidneys bilaterally, except for one child who had normal sized kidneys with increased echogenicity and loss of corticomedullary distinction. He was not biopsied and he progressed to renal failure. Renal biopsy in other 7 children showed FSGS in 4 (57%) and collapsing FSGS in 2 (28.5%), and early segmental sclerosis with IgA deposits in one child (14.2%). 7/8 who had nephrotic proteinuria were initiated on steroids.
INTRODUCTION
Renal disease in HIV infection in children is an increasing problem. The renal involvement of HIV includes acute renal failure, progressive chronic renal dysfunction, HIV-associated nephropathy (HIVAN), proteinuria, nephrotic syndrome, tubular functional abnormalities and electrolyte disorders. HIVAN is a unique entity developing as a result of HIV gene expression in renal tissues [1] . Strauss et al. reported a prevalence of childhood HIVAN of 10-15% in HIV-infected African American children [1] . Proteinuria is the first sign of HIVAN [2] .
PATIENTS AND METHODS
The study was conducted from 2007 to 2010 at the Institute of Child Health and Hospital for Children, Chennai. The child's age, clinical presentation and blood pressure were recorded. Hypertension was defined as blood pressure >95 th percentile for age and gender. The routes of infection, investigations like blood urea, serum creatinine, serum albumin, serum cholesterol, HIV, Hepatitis B and C screening, CD+4 cell count, urinalysis, random protein creatinine ratio (PCR), histological pattern, treatment and *Address correspondence to this author at the Department of Nephrology, Sri Ramachandra Medical University, Chennai, India; E-mail: prabha_sen@hotmail.com outcomes were reviewed. Outcome was measured in terms of mortality and loss to follow up.
The diagnosis of HIVAN was made by presence of persistent proteinura of >1+ by urine dipstick with one or more of the following: If nephrotic proteinuria was present (urine PCR>3), oral prednisolone at a dose of 2 mg/kg daily was started. If no remission is seen as indicated by disappearance of proteinuria by 4 weeks, they were termed as steroid-resistant and renal biopsy was done.
RESULTS
During the 2 year period, 160 children tested HIV positive and 8 (5%) patients with overt HIVAN were identified. Age range was between 5 to 11 years (mean 8 years) comprising of 6 boys and 2 girls. There were 4 (50%) children each in the age distribution of 5-8 years and 9-11 years. Renal disease was the presenting symptom in 4/8 (50%) and the remaining 4 (50%) were referred from the HIV clinic. Routes of HIV transmission was vertical in 5 (62.5%), through blood transfusion in 2 (25%) and both the donors were their respective fathers, and the source was unknown in one child. Their clinical presentation included generalized edema 100%, hypertension 2/8 (25%), and macroscopic hematuria 1/8 (12.5%). 5/8 (62.5%) had extra renal involvement; 2 had hepatosplenomegaly and 3 children with pulmonary tuberculosis were on HAART and antituberculous treatment. Duration of HIV to the development of nephrotic syndrome was not known as they came first to the renal OPD, but in those referred cases from HIV unit, it ranged between 5 months to 2 yrs. All children had ephrotic proteinuria. 7/8 had serum albumin <2.0 gms/dl. The serum creatinine levels were normal at presentation in all the children. Ultrasound showed grossly enlarged kidneys in all the children except one child who had normal sized, hyperechogenic kidneys with loss of corticomedullary differentiation and he was not biopsied. CD4 count ranged from 700 to 2465/mm 3 (mean 1270 cells/mm 3 ). Hepatitis B and C were negative in all the children. 7 children underwent renal biopsy which showed collapsing FSGS in 2 (28.5%), FSGS in 4 (57%) and early segmental sclerosis with IgA deposits indicating IgA nephropathy in one child (14.2%). As the CD4 cell count was >500 cells/mm 3 , 5/8 of the children were not on HAART. 3 children with pulmonary tuberculosis were treated with HAART. Of the 7 children who were treated with oral prednisolone, 6 were steroid resistant and one child was a frequent relapser (biopsy-early segmental sclerosis with IgA deposits) requiring low dose steroids to keep him in remission. The boy whose ultrasound showed loss of corticomedullary differentiation and was not biopsied progressed to ESRD over a period of 12 months. He was initiated on CAPD and died 6 months later. 4/8 (50%) progressed to CKD; 3/8 over a 3 year period and 1/8 entered CKD by 2 years and all 4 children eventually died. All of the remaining 3 (37.5%) living children, one recruited in 2008 (transfusion induced) and 2 in 2009, were on follow up at the time of study with stable renal function ( Table 1) .
DISCUSSION
There are very few reports about HIV-associated nephropathy in children [4] . This is the first report from India.
In children, renal involvement is early [5] and inevitable. The short duration of symptoms may indicate that HIVAN could be an early presentation of HIV infection [6] . Several mechanisms for pathogenesis have been implicated. HIV-1 virus may directly affect the growth and differentiation of glomerular and tubular epithelial cells, increase recruitment of infiltrating mononuclear cells and cytokines, and upregulate renal heparin sulphate proteoglycans [1, 4] . Other agents that can lead to associated renal disease are opportunistic infections, nephrotoxic agents and immunological abnormalities [5] . Hypertension may be seen in patients with long-standing nephropathy [12] . A study from Washington found that early stages of HIV-associated nephropathy (HIVAN) in children were associated with Clinical data of patients at diagnosis of human immunodeficiency virus -associated nephropathy (HIVAN enlarged echogenic kidneys, proteinuria and urine microcysts. The progression to end stage renal disease is slow in children [3, 5] . Strauss et al. reported a less fulminant course in children compared to adults [2] . But some studies also show that HIVAN can progress to ESRD at a very rapid rate, varying from weeks to months.
Treatment guidelines for managing HIVAN are few [7, 8] . According to the Cochrane review [14] beneficial drugs include antiretrovirals, steroids, angiotensin-converting enzyme inhibitors (ACEI) and cyclosporine. Steroids and ACEI appeared to improve the kidney function of patients in the observational studies [10] . There are no randomized trials to prove its role in the optimal management of HIVAN. But 6/8 children in our study were steroid resistant and there are reports about its limited benefit in children with HIVAN [9, 11] . KDIGO guidelines recommend that antiretroviral therapy should be initiated in all patients with biopsy-proven HIV-associated nephropathy, regardless of CD4 count. But there is no RCT that evaluates the value of HAART therapy in patients with HIVAN. Our HIV specialists who decide on the antiretroviral therapy mainly go by the CD4 counts and hence we could not initiate HAART in our patients.
A small number of children with HIVAN and ESRD have received dialysis and the prognosis for children with HIVAN is better than that of adults [13] . Renal transplantation may be a viable treatment option for patients with ESRD and should be performed at centers with adequate experience in this area.
All children at the time of HIV diagnosis should be assessed for co-existing renal involvement with blood pressure monitoring, urine analysis for proteinuria and GFR estimation.
CONCLUSION
HIVAN occurs in HIV-infected children. Mortality remains high from renal failure due to lack of HD facilities for HIV patients and high cost of PD. Early screening and treatment with antiviral therapy may improve outcome. As chronic kidney disease associated with perinatal HIV infection has been reported [16, 17] , prevention of childhood HIV infection by perinatal and blood transmission remains the ultimate goal. Screening for HIV is mandatory for all nephrotic children. CKD in these children is inevitable but the progression of the disease is slow. Treatment remains a challenge. Eggers and Kimmel estimated that patients with HIV still have a 10-fold greater risk of developing ESRD compared with the general population [15] .
